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Abstract 

Background/objectives: In endoscopic retrograde 

cholangiopancreatography, post-sphincterotomy bleeding (PSB) is a common 
complication of biliary sphincterotomy. Recently, the temporary placement of 
fully-covered metal stents (FCMS) into the biliary tree in order to achieve a 
tamponade effect has been described as an additional therapeutic option for 
PSB. The aim of this article is to review the literature on FCMS for hemostasis 
in PSB and update the treatment algorithm for this complication. 
Methods: A PubMed literature search was conducted using the search terms 
post-sphincterotomy, bleeding, and stent. 33 articles were reviewed, along with 
their references, and four were found to describe the use of FCMS for 
hemostasis in PSB. 

Results: A total of 21 patient cases were described in the four articles. All 
patients received FCMS for PSB hemostasis following the application and 
subsequent failure of traditional therapies (conventional pharmacologic 
injection, thermal or electrocoagulation, and mechanical therapy (balloon 
tamponade or endoclip)). Successful hemostasis was achieved in all patients 
through FCMS placement. No major complications were observed. 
Conclusion: These 21 cases demonstrate that FCMS are a viable therapeutic 
option for PSB. It is reasonable to consider stent placement for patients in 
which traditional interventions fail in order to avoid the need for angiographic or 
surgical hemostasis. 
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Introduction 

In endoscopic retrograde cholangiopancreatography (ERCP), post- 
sphincterotomy bleeding (PSB) is a common complication of bil- 
iary sphincterotomy. The incidence varies from 1-48% depending 
on what definition is applied, specifically whether bleeding during 
the procedure is included 1 ; intraprocedural bleeding is classified as 
immediate, whereas bleeding that occurs after the procedure is con- 
sidered delayed 2 4 . The accepted criteria for grading PSB are: mild, 
which is a hemoglobin drop of less than 3 grams and no transfu- 
sion requirement; moderate, which is a transfusion requirement of 

4 units or less and no angiographic intervention or surgery; and 
severe, which is a transfusion requirement of 5 units or more or 
intervention (angiographic or surgical) 2 . 

Immediate bleeding will often spontaneously stop without endo- 
scopic intervention. But for immediate or delayed PSB that requires 
intervention, the endoscopic hemostasis options parallel those for 
bleeding elsewhere in the gastrointestinal tract: conventional phar- 
macologic injection (epinephrine); thermal or electrocoagulation; 
and mechanical therapy (balloon tamponade or endoclip). With the 
exception of pharmacologic injection, it can be challenging to effec- 
tively administer these various interventions through a side- viewing 
endoscope; however, endoscopic hemostasis is usually successful. 
When hemostasis is not achieved, angiographic embolization or 
surgery is required. 

Recently, the temporary placement of fully-covered metal stents 
(FCMS) into the biliary tree to achieve a tamponade effect has been 
described as an additional therapeutic option for PSB 5 8 . The aim 
of this article is to review the literature on FCMS for hemostasis 
in PSB and update the treatment algorithm for this complication 1 . 

Literature review 

A PubMed literature search was conducted in July 2013 using the 
search terms post- sphincterotomy, bleeding, and stent. 33 articles 
were reviewed, along with their references, and four were found to 
describe the use of FCMS for hemostasis in PSB. 

In 2010, Pisa and colleagues were the first to describe the technique 
in a two-patient case series that included one adult and one pediat- 
ric patient 5 . The adult initially received epinephrine injection and 
endoclip placement, but bleeding persisted. A plastic stent (10 Fr, 

5 cm, OASIS, Wilson Cook Medical, Winston-Salem USA) was 
then placed, which also did not achieve hemostasis. Thus, a fully- 
covered metallic stent (4 cm in length and 1 cm in diameter, Wallst- 
ent, Boston Scientific, Natik USA) was placed. No further bleeding 
occurred. The stent was removed four weeks later without compli- 
cation. The child received the same metal stent, after initially fail- 
ing epinephrine injection and balloon tamponade. This stent was 
removed three weeks later without complication. 

Shah and colleagues were next to describe the use of FCMS for 
hemostasis in PSB 6 . Their case series included five adult patients 
who failed various traditional therapies prior to stent placement 
(epinephrine injection, thermocoagulation, endoclip, and angio- 
graphic embolization). Each patient received a stent that was sized 
according to the patient's anatomy (4-6 cm in length and 8-10 mm 
in diameter, Wallstent, Boston Scientific, Natik USA). The stents 



were placed so that the proximal end did not obstruct the cystic duct 
orifice and the distal end extended 1-2 cm beyond the biliary ori- 
fice. For each patient, stent removal was scheduled 2-4 weeks fol- 
lowing stent placement. In three of the five patients, the stents were 
removed without complications; in two patients, the stents were not 
seen at the time of removal and were presumed to have migrated 
distally, as there was no fluoroscopic evidence of stent retention. 

Itoi et al. published their case series of 11 patients in 201 1 7 . All 
patients had bile duct stones and had failed either mono- or com- 
bined therapy (hypertonic saline epinephrine injection, balloon 
tamponade, and/or endoclip placement) prior to stent placement. 
The FCMS were 6 cm in length and 10 mm in diameter (Covered 
Wallstent or Covered WallFlex, Boston Scientific Tokyo, Japan or 
Combistent, Taewoong, Seoul South Korea). Complete hemostasis 
was achieved in all patients who received stent placement, and st- 
ents were left in place for approximately one week. All were re- 
moved successfully without complication (one stent had migrated 
to the duodenum). 

Finally, Valats and colleagues described three patients with PSB 
who received various sized FCMS (Biliary Wallflex; Boston Scien- 
tific, Natick USA), which resulted in successful hemostasis 8 . These 
patients had also failed conventional endoscopic treatment prior to 
stent placement. No complications were observed. This case series 
also described several cases of common bile duct trauma causing 
hemobilia that were subsequently treated with FCMS. 

Discussion 

These 21 cases demonstrate that FCMS are a viable therapeutic 
option for PSB. However, there are several important issues that 
remain unanswered, including: which patients should be considered 
for stents, optimal stent size, timing of stent removal, the frequency 
of complications from stent placement, and whether stent place- 
ment is cost-effective. 

It is reasonable to consider stent placement in patients who fail tra- 
ditional interventions to avoid surgery or angiographic hemostasis. 
Whether stents should be used earlier in the hemostasis algorithm 
is unclear. It has been suggested that stenting could be considered 
prior to traditional interventions in patients with severe bleeding, a 
history of coagulopathy, and/or in patients who have required mul- 
tiple endoscopic procedures for hemostasis 9 . This approach may 
also be both clinically and financially more effective. 

With regard to stent size, the diameter should be large enough to 
avoid upstream migration into the bile duct or downstream dis- 
placement into the duodenum. Stent migration occurred in three 
of the 21 cases reviewed for this article, which is congruent with 
migration rates published for other conditions 1013 . However, migra- 
tion rates may actually be higher in the setting of PSB compared to 
biliary strictures because of the biliary sphincterotomy, which theo- 
retically fosters a looser "fit" within the biliary tree. Itoi et al. sug- 
gested 10 mm as the ideal diameter 7 . Smaller diameter stents may 
become dislodged and may also not effectively achieve tamponade. 
The distal end of the stent should be beyond the biliary orifice to en- 
sure effective tamponade, and the proximal end, if possible, should 
be distal to the cystic duct takeoff to theoretically reduce the risk 
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of cholecystitis, although this risk is uncertain and may even be 
non-existent 1415 . 

When placing covered stents in general, there is also a risk of 
pancreatic duct outflow obstruction which may potentially cause 
pancreatitis. This has been reported in up to 7% of patients in a 
previous study 12 . There were no reported cases of pancreatitis 
when placing stents for PSB in the cases reviewed for this article. 
It is possible that having a biliary sphincterotomy decreases the 
risk of pancreatitis in the setting of stent placement because there 
is less pressure from the stent on the pancreatic orifice 16 . Shah 
et al. suggest that stents should be removed within 2-4 weeks of 
placement 6 . 

From a cost perspective, there are no published cost-effectiveness 
analyses on FCMS for PSB. There are certainly costs associated 
with the placement and removal of FCMS. However, if stent place- 
ment prevents the need for angiographic embolization or surgery 
then there would hypothetically be cost-savings. Similarly, if stent 
placement is pursued as a first- step in patients who are high-risk for 
recurrent bleeding or complications, this could also be cost-saving 7 . 

In conclusion, FCMS are a viable therapeutic option for the treat- 
ment of PSB that is refractory to traditional endoscopic interventions. 



The optimal patient population for this intervention, as well as the 
optimal stent size and removal time should be determined on a case- 
by-case basis until more data becomes available. 
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Severe post-sphincterotomy bleeding during or after ERCP requiring intervention other than simple 
measures, such injection of 1 :1 0,000 epinephrine, or that does not respond to first line attempts at 
hemostasis, is uncommon. This review, by DeBenedet and Elta, describes 21 patients from four articles 
where fully-covered self-expanding metallic stents were placed to provide tamponade to achieve 
successful hemostasis in 100% without complication. All stents were subsequently removed 
endoscopially or had passed spontaneously. This is a highly select group of patients but this option is a 
useful addition to the range of hemostatic modalities available for this difficult situation. 
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it is of an acceptable scientific standard. 
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The article provides a precise review of a "salvage" technique for refractory post-sphincterotomy 
bleeding, the discussion underlines the pro and cons of the technique, and the article can be useful for the 
endoscopic community. 
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